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ELECTRONIC WATCH WITH PAGER 

BACKGROUND OF THE INVENTION 
The present invention relates to an electronic watch 
provided with a pager for receiving a call signal and for 
informing the user of the received call. 

The conventional pager will be described hereinbe- 
low with reference to FIG. 5. When a call number of a 
person required to call is inputted to a telephone, the 
call signal thereof is given to a radio paging station 
through a telephone network and then transmitted 
therefrom. A high frequency receiving element 1 of the 
pager receives the call signal and then outputs the re- 
ceived call to a signal demodulating circuit 2. The re- 
ceived call signal is demodulated by the signal demodu- 
lating circuit 2 into a digital signal, and then stored in a 
received information storing circuit 9. A call number 
comparing circuit 4 compares the received call signal 
now stored in the received information storing circuit 9 
with a plurality of call numbers previously stored in a 
call number storing circuit 3. When the comparison 
results match each other, an alarming element 5 gener- 
ates an alarm such as sound, light, vibration, etc. to 
inform the user of the incoming call. 

Recently, there has been widely used such a pager 
that when a caller inputs his identification number or his 
message (e.g., a telephone number) after call signal, the 
caller identification number and the message can be 
displayed on an LCD (liquid crystal display) panel sec- 
tion, in addition to the generation of an alarm for indi- 
cating call reception. Further, a pager small in size and 
light in weight has been required more and more by the 
users. 

Therefore, a watch type pager excellent in portability 
has been proposed. However, the watch type pager so 
far proposed is a digital display type pager of a large 
LCD panel, because the amount of information is large. 

On the other hand, however, the analog display 
watches (including watches provided with both analog 
and digital display functions, and thereby referred to as 
combination watches, hereinafter) are greater than the 
digital display watches (including only digital display 
function) in the amount of both sale and production. 
This is because the analog display watches are suitable 
for users' demand from the design and fashion stand- 
points. 

Consequently, an analog display watch provided 
with pager function has been proposed. In the conven- 
tional analog display watch provided with pager func- 
tion, however, the function is only to receive a call 
signal and inform the user of the call reception, thus 
involving a problem in that it is impossible to acquire 
other information. 

Further, even in the case of the combination watch 
provided with both analog and digital display functions, 
there exists another problem in that it is impossible to 
use a large digital display panel from the design and 
fashion standpoints, so that the sufficient pager informa- 
tion cannot be displayed on a small digital display panel. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide an 
electronic watch provided with a pager which can 
display various information such as a caller identifica- 
tion number, a caller message such as a telephone num- 
ber, etc. in addition to a call alarm, in the form of the 
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combination watch which is excellent from the design 
and fashion standpoints. 

To solve the above-mentioned problems, in the first 
aspect of the present invention, the received and stored 
information signals are selected in response to an output 
signal of the external inputting means. The time signal 
outputted by the time measuring means and received 
information signals outputted by the received informa- 
tion storing means are selected by the display switching 
means. The outputs of the display switching means are 
inputted to the analog display means and the digital 
display means, respectively. In summary, the time or 
the caller identification number are selectively dis- 
played on the analog display means: The time and the 
caller message are selectively displayed on the digital 
display means. 

In the second aspect of the present invention, the time 
signal outputted by the time measuring means is input- 
ted to the analog display means. The received informa- 
tion signals are selected in response to the output signal 
of the external inputting means. The time signal output- 
ted by the time measuring means and the received infor- 
mation signal outputted by the message storing means 
are selected by the digital display switching means. The 
output signal of the digital display switching means is 
inputted to the digital display means. The output signal 
of the caller identifying signal storing means of the 
received information storing means is inputted to the 
pager information analog display means. In summary, 
the time is displayed on the analog display means. The 
caller identification number is displayed on the pager 
analog display means. The time and the caller message 
are selectively displayed on the digital display means. 

In the third aspect of the present invention, the recep- 
tion time is stored in the reception time storing means in 
response to a match signal of the call number comparing 
means. The received information signals stored are 
selected in response to an output signal of an external 
inputting means. 

The time signal outputted by the time measuring 
means, the received information signal outputted by the 
caller identifying signal storing means, and the recep- 
tion time signal outputted by the reception time storing 
means are selected by the analog display switching 
means. The signal outputted by the analog display 
switching means is inputted to the analog display 
means. The time signal outputted by the time measuring 
means and the received signal outputted by the message 
storing means are selected by the digital display switch- 
ing means. The signal outputted by the digital display 
switching means is inputted to the digital display means. 
In summary, the time, the caller identification number 
and the reception time are displayed on the analog dis- 
play means in sequence. The time and the caller mes- 
sage are selectively displayed on the digital display 
means. 

In the fourth aspect of the present invention, the time 
signal outputted by the time measuring means is input- 
ted to the analog display means. The reception time is 
stored in the reception time storing means in response to 
a match signal of the call number comparing means. 
The received information signals stored are selected in 
response to an output signal of an external inputting 
means. The received signal outputted by the caller iden- 
tifying signal storing means and the reception time sig- 
nal outputted by the reception lime storing means are 
selected by the pager display switching means. The 
signal outputted by the pager display switching means is 
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inputted to the pager information analog display means. 
Further, the time signal outputted by the time measur- 
ing means and the received signal outputted by the 
message storing means are selected by the digital dis- 
play switching means. The signal outputted by the digi- 
tal display switching means is inputted to the digital 
display means. In summary, the time is displayed on the 
analog display means. The caller identification number 
and the reception time are displayed on the pager dis- 
play means in sequence. The time and the caller mes- 
sage are selectively displayed on the digital display 
means. 

In the electronic watch provided with a pager config- 
ured as described above, in usual, the time information 
outputted by the time measuring means is displayed on 
both the digital display means and the analog display 
means. Upon reception of an individual call signal, how- 
ever, the output signal of the external inputting means is 
inputted to the display switching means. Then, the time 
information is switched to a caller identification number 
or a message signal such as a telephone number stored in 
the received information storing means. Therefore, it is 
possible to display the received pager by the analog 
display means and the digital display means. 

The caller identifying signal is displayed by the ana- 
log display means, and the message such as continuous 
digits of a telephone number is displayed by the digital 
display means. 

Further, in the electronic watch provided with a 
pager in which the output signal of the caller identifying 
signal storing means is inputted to the analog display- 
means for pager information only, upon reception of the 
individual call signal, the caller identifying signal is 
displayed on the pager information display means dif- 
ferent from the analog display means for displaying the 
time information of the time measuring means. 

Further, in the electronic watch provided with a 
pager in which the reception time is stored in response 
to the match signal of the call number comparing 
means, whenever the call number matches the stored 
call number, the call reception time is stored. Further, 
when the stored reception time is selected by the exter- 
nal inputting means, the display switching means 
switches the caller identifying signal now displayed on 
the analog display means to the reception time display 
on the same display. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a system block diagram showing the first 
embodiment of the electronic watch provided with a 
pager according to the present invention; 

FIG. 2 is a system block diagram showing the second 
embodiment of the electronic watch provided with a 
pager according to the present invention; 

FIG. 3 is a system block diagram showing the third 
embodiment of the electronic watch provided with a 
pager according to the present invention; 

FIG. 4 is a system block diagram showing the fourth 
embodiment of the electronic watch provided with a 
pager according to the present invention; 

FIG. 5 is a system block diagram showing a prior art 
pager; 

FIG. 6 is an external appearance view showing the 
first and third embodiments of the electronic watch 
provided with a pager according to the present inven- 
tion; 

FIG. 7 is an external appearance view showing the 
first and third embodiments of the electronic watch 
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provided with a pager according to the present inven- 
tion; 

FIG. 8 is an external appearance view showing the 
first and third embodiments of the electronic watch 
provided with a pager according to the present inven- 
tion; and 

FIG. 9 is an external appearance view showing the 
second and fourth embodiments of the electronic watch 
provided with a pager according to the present inven- 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Embodiments of the present invention will be de- 
scribed hereinbelow with reference to the attached 
drawings. 

(1) FIRST EMBODIMENT 

FIG. 1 is a system block diagram showing a first 
embodiment of the electronic watch provided with a 
pager according to the present invention. In the draw- 
ing, a time measuring circuit 15 is composed of an oscil- 
lation circuit 12, a divider circuit 13 and a counter cir- / 
cuit 14. The output signal of the oscillation circuit 12 is ./ 
divided into a specific frequency by the divider circuit 
13. The output signal of the divider circuit 13 is inputted 
to the counter circuit 14 to count up time, so that the 
time measuring means can output time information. 

^Vwfefc' ^^-J^ 0 * 3 " 3106 dis P la y unit 26 *s composed of a hand 

+ *V*Y -^position converting circuit 21 for inputting the output 
signal of an analog display switching circuit 16, a hand 
stroke calculating circuit 22 for calculating a hand 
stroke on the basis of the output signal of a current hand 
position storing circuit 25 and the output signal of the 
hand position converting circuit 21, a motor pulse gen- 
erating circuit 23 for generating a motor driving signal 
on the basis of the output signal of the hand stroke 
calculating circuit 22, and a motor driving circuit 24 for 
driving a hand on the basis of the output signal of the 
motor pulse generating circuit 23. 

A digital display unit 20 is composed of a display 
element driving signal generating circuit 18 for generat- 
ing a display element driving signal on the basis of the 
output signal of a digital display switching circuit 17, 
and a display element 19 for displaying a signal in digital 
manner on the basis of the output signal of the display 
element driving signal generating circuit 18. Here the 
display element is an LCD (liquid crystal display) panel, 
an LED (light emitting diode) panel, etc. 

Here, the case will be explained where the time infor- 
mation outputted by the time measuring circuit 15 is 
second in unit, and the hand for analog display is a 
second hand. The time information is converted into an 
absolute angular position of the second hand by the 
hand position converting circuit 21. If the time informa- 
tion is now 5 second and further the second hand rotates 
one revolution (360 degrees) through 60 steps, the abso- 
lute position of the second hand is given as "5." Here, 
the current absolute position of the second hand calcu- 
lated by the hand stroke calculating circuit 22 and fur- 
ther stored in the current hand position storing means 
25 is 4 second in this case. Therefore, a relative hand 
stroke of "1" can be obtained on the basis of the stored 
hand position M 4 M stored by the current hand position 
storing circuit 25 and the absolute position "5" con- 
verted by the hand position converting circuit 21. 

Further, at this time, the information stored in the 
current hand position storing circuit 25 is updated to 
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M 5." Further, the output data "1" of the hand stroke 

calculating circuit 22 is inputted to the motor pulse 

generating circuit 23 to generate a motor pulse for driv- 
ing the second hand by one step. Therefore, the second 

hand is driven by a motor via the motor driving circuit 

24 by one step to the succeeding position of "5" second. 

The time information thus obtained can be displayed in 

analog manner as described above. 

A high frequency receiving element 1 receives a 

pager information signal and then outputs the received 

signal to a signal demodulating circuit 2. The received 

pager information signal is demodulated by the signal 

demodulating circuit 2 into a digital signal, and then 

stored in a received information storing circuit s. A call 

number comparing circuit 4 compares the received call 

signal now stored in the received information storing 
circuit 9 with call numbers previously stored in a call 
number storing circuit 3. When the received call signal 
matches any one of the stored call numbers, the call 
number comparing circuit 4 outputs a match signal to a 
message storing circuit 7 and a caller identifying signal 
storing circuit 8 for storing the message and the caller 
identifying signal. Further, the match signal is also out- 
putted to an alarming element 5, so that the alarming 
element 5 informs the user of the call reception by 
sound, light, vibration, etc. 

After the pager information has been received and 
further the received call number matches one of the 
stored call numbers, a signal is applied from an external 
inputting element 11 to the hand position converting 
circuit 21 via the analog display switching circuit 16, in 
order to switch the signal applied to the hand position 
converting circuit 21 from the output signal given by 
the time measuring circuit 15 to the output signal given 
by the caller identifying signal storing circuit 8. In the 
same way, the signal is applied from the external input- 
ting element 11 to the display element drive signal gen- 
erating circuit 18 via the digital display switching cir- 
cuit 17, in order to switch the signal applied to the 
display element drive signal generating circuit 18 from 
the output signal given by the time measuring circuit 15 
to the output signal given by the message storing circuit 
7. 

FIGS. 6, 7 and 8 are external appearance views show- ' 
ing a first and third embodiments of the electronic 
watch provided with a pager according to the present 
invention. 

In FIG. 6, in usual, the time information is displayed 
both by the display hands, and the display element 19. 
In FIG. 7, however, when pager information is re- 
ceived and thejeceived call number matches one of the 
stored call numbers, a caller's message such as a tele- 
phone number is displayed by the digital display unit 20 
including the display element 19. Further, the identifi- 
cation number of the caller is displayed by the analog 
display unit 26. That is, the user can identify the caller 
by seeing a digital mark on a digit dial 36 pointed by a 
second hand 37 (pager information indicating hand in 

this embodiment). a 
* Further, as shown in FIG. 8, it is also possible to |>j 

N_ (Vvjteb 0>kA OO di rectly identify the calley when|characters or symbols^ 

* ■ for Identifying callers arrprinted on an identify mark 

dial 38. 

Further, in this embodiment, although the caller is 
pointed by the second hand, the hand for pointing the 
caller is not limited to only the second hand. 
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(2) SECOND EMBODIMENT 

FIG. 2 is a block diagram showing a second embodi- 
ment of the electronic watch provided with a pager 
according to the present invention. 

In FIG. 2, the output of the time measuring circuit 15 
is inputted to the analog display unit 26 and the digital 
display switching circuit 17, without using the analog 
display switching circuit 16 of the first embodiment 
shown in FIG. 1. Further, the output signal of the caller 
identifying signal storing circuit 8 is inputted to the 
pager information analog display unit 33. 

Further, in this embodiment, the analog display unit 
26 displays only the time information. 

When the pager information is received and the re- 
ceived call number matches one of the stored call num- 
bers, a signal is applied from the external inputting ele- 
ment 11 to the display element drive signal generating 
circuit 18 via the digital display switching circuit 17, in 
order to switch the signal applied to the display element 
drive signal generating circuit 18 from the output signal 
given by the time measuring circuit 15 to the output 
signal given by the message storing circuit 7. 

On the other hand, the output signal of the caller 
identifying signal storing circuit 8 is inputted to the 
pager hand position converting circuit 28, and the caller 
identifying signal is displayed in analog manner by a 
pager information analog display, unit 33 which is differ- 
ent from the analog display unit 26 for displaying the 
time information. 

FIG. 9 is an external appearance view showing the 
second and fourth embodiments of the electronic watch 
provided with a pager according to the present inven- 
tion. 

In FIG. 9, when pager information is received and 
the received call matches one of the stored call num- 
bers, a callers message such as a telephone number is 
displayed by the digital display unit 20 including the 
display element 19. Further, the identification number 
of the caller is displayed by the pager information ana- 
log display unit 33. That is, the user can identify the 
caller by seeing the mark on a sub-dial 39 pointed by a 
pager information hand 40. 

(3) THIRD EMBODIMENT 

FIG. 3 is a block diagram showing a third embodi- 
ment of the electronic watch provided with a pager 
according to the present invention. 

In FIG. 3, a reception time storing circuit 34 for 
storing the reception time in response to the match 
signal of the call number comparing circuit 4 is addi- 
tional provided for the first embodiment shown in FIG. 
1. 

When pager information is received and the received 
call number matches one of the stored call numbers, the 
call number comparing circuit 4 outputs the match 
signal to the message storing circuit 7 and the caller 
identifying signal storing circuit 8 to store the call iden- 
tifying signal and the message such as a telephone num- 
ber, together with the reception time. 

A plurality of caller identifying signals and a plurality 
of reception time signals both stored in the past are 
inputted to the analog display switching circuit 16, 
respectively. A plurality of the message signals stored in 
the past are inputted to the digital display switching 
circuit 17. These past information data are selected in 
sequence by the external inputting element 11. In the 
analog display unit 26, the time signal display is 
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